Effect of light history on the rat retina: timecourse of morphological adaptation and readaptation.
Sprague Dawley rats were born and raised under either 5 or 800 lux cyclic light (12L:12D) and were sacrificed at 1, 2, 3, 6, 12, 16, and 28 weeks of age. At each time point outer nuclear layer (ONL) area and rod outer segment (ROS) length were measured. The former is an estimation of photoreceptor number, and the latter is an estimation of the photon-catching integrity of the retina, both of which are known to be dependent on the light environment. Regression analysis revealed an ONL area reduction with time of 0.003 mm2/wk for 5-lux-reared rats and 0.009 mm2/wk for 800-lux-reared rats. ROS length was relatively constant in the dim light group, but showed a decline in 800 lux rats of 0.5 microns/wk. Rats moved from 800 to 5 lux at 9 and 21 wks of age showed no significant change in ONL area after 3 wks. ROS length in these rats increased at a prodigious rate, and in the 12-wk-olds (9 wks at 800 lux, followed by 3 wks at 5 lux), ROS length exceeded that of age-matched rats raised in 5 lux for life.